Specifications TableSubjectCancer Research, nanotechnologySpecific subject areaRelationship between nanoparticles and cell viability, ability of GO-PEI for siRNA absorptionType of dataChart\
Graph\
FigureHow data were acquiredsurface optimizing of GO nanoparticle was done by PEI. then nanoparticle size, the surface electrical charge and chemical properties of GO-PEI nanoparticle were observed by DLS test, zeta sizer and FTIR spectroscopy;\
The cytotoxicity of GO-PEI nanoparticle was measured using MTT assay by using ELISA reader.\
Data was analyzed in excel.Data formatAnalyzedParameters for data collectionCell culture should be sterile surface optimizing of GO with PEI should be done gently and carefully.Description of data collectionFor DLS test, GO-PEI were taken to Pasteur Institute of Iran. FTIR done in co-facility lab of National institute of Genetic Engineering and Biotechnology (NIGEB) and MTT by using ELISA reader. In MTT, Each dilution had three replications. ELISA reader, read absorption of samples.\
Then the data were acquired by statistical analyses of absorptions in excel e.g. average, error bar and t-test.Data source locationInstitution: National institute of Genetic Engineering and Biotechnology\
City: Tehran\
Country: Islamic Republic of IranData accessibilityThe data are provided within the article**Value of the data**•Since the graphene nanoparticle has a large Surface-to-volume ratio, it can be used for delivery of high amounts of drugs to the cell and even molecular tracking. Also, by surface optimizing, it can be used as an efficient gene carrier.•Researchers, who want to research on different drugs, could transfer the drug to NT2, HeLa and other cancer cells on GO-PEI.•presented Data show cytotoxicity effect of various dilutions of GO-PEI on NT2 and Hela cancer cell lines, which can used to various research objectives.•These data alongside other studies on Nano carriers indicate, different nanoparticles can tested as a better vector for the drug.•In fact, by choosing nanoparticles as nucleic acid carriers, safer or cheaper and sufficient vectors could be obtained.•These article alongside other studies on Nano carriers shows how appropriate W/W can be chosen to transfer nucleic acid by the nanoparticle.

1. Data {#sec1}
=======

This article contains the data of surface optimizing of graphene oxide nanoparticles by branched Polyethylenimine. There is also information about the size and electrical features of the coated nanoparticles. As the main part, data about the influence of various dilutions of coated nanoparticles, GO-PEI, on NT2 cell survival can be observed. In addition, ability and capacity of GO-PEI nanoparticles in siRNA absorption as a vector is demonstrated. These data showed GO-PEI (0--100mg/L) is not toxic for NT2 and HeLa cells. Therefore, it can be applicable for a drug or siRNA delivery to research goals or medical application in the future.

[Fig. 1](#fig1){ref-type="fig"} illustrates Size and zeta potential Tests (DLS) of coated nanoparticle, GO-PEI. Zeta potential indicates the surface electrical charge of the nanoparticle is positive ([Fig. 1](#fig1){ref-type="fig"}. Left). It was also confirmed by DLS that the GO-PEI size remains on a nanoparticle scale ([Fig. 1](#fig1){ref-type="fig"}. Right).Fig. 1Graph of DLS test of GO-PEI. Left graph indicates the surface electrical charge of GO-PEI and right graph indicates its size.Fig. 1

[Fig. 2](#fig2){ref-type="fig"} shows the chemical characteristics of prepared GO-PEI and GO that was indicated by FT-IR spectroscopy.Fig. 2Graph of FTIR: GO and GO-PEIFig. 2

[Fig. 3](#fig3){ref-type="fig"} demonstrates Gel Retardation Assay of GOPEI-siRNA complexes in various W/W ratios. We compared the mass ratio of the GOPEI to siRNA from 0 to 220 by gel retardation assay. This Figure indicate in which the W/W ratio, GOPEI are saturated by siRNA and carry out the maximum amount of siRNA. In this Figure, we showed that GOPEI in the W/W = 200 are saturated by siRNA. SiRNA band appeared when W/W \< 200. This assay indicated that increasing of W/W ratio increase amount of drug carrying.Fig. 3Gel Retardation Assay of GOPEI/siRNA complexes. Various W/W (GO-PEI/siRNA) ratio was prepared and run on 1% agarose gel at 150V for 15 min.Fig. 3

[Fig. 4](#fig4){ref-type="fig"} shows cytotoxicity of GO and GOPEI on NT2 cells. In other word, compares survival charts of NT2 cell line in treatment with different nanoparticle concentrations and also in different treatment times for GO and GOPEI. There is no significant differences between control and samples by t-test analysis except in 100mg/l in 24h treatment.Fig. 4Survival percent comparison of NT2 Cell line in Treatment with Different Nanoparticle Concentrations. \*P \< 0.05.Fig. 4

In [Fig. 5](#fig5){ref-type="fig"} compare survival charts of HeLa cell line in treatment with different GO-PEI dilutions and also in different incubation times. There is no significant differences by t-test analysis. In other word, this fig. shows cytotoxicity of GOPEI on HeLa cell line.Fig. 5Survival percent comparison of HeLa cell line in Treatment with Different Nanoparticle Concentrations. There is no significant differences by t-Test analysis.Fig. 5

Eventually [Fig. 6](#fig6){ref-type="fig"} shows the cytotoxicity effect of PEI and GOPEI on NT2 cells in 36 hours treatment with different nanoparticle concentrations.Fig. 6Survival percent comparison of NT2 Cell line in Treatment with Different Nanoparticle Concentrations. \*\*P \< 0.01, \*\*\*P \< 0.001 and \*\*\*\*P \< 0.0001.Fig. 6

2. Experimental design, materials, and methods {#sec2}
==============================================

2.1. Functionalization of graphene oxide nanoparticles {#sec2.1}
------------------------------------------------------

Nanoparticles are known as a good drug delivery system [@bib1]. Hence we chose graphene oxide nanoparticles for siRNA delivery. In order to get a positive charge on the nanoparticles surface that attracts siRNA through electrostatic interaction, the nanoparticle linked to PEI (branched, average MW∼25,000 by LS, average Mñ10,000 by GPC, Sigma-Aldrich, St. Louis, MO, USA).•For surface optimizing of Graphene oxide, it was coated with PEI. For this purpose 10 ml of PEI solution (10 mg/ml) added to 10 ml of GO solution (1 mg/ml) gently. Then it was ultra-sonicated for 10 minutes, followed incubation one night on the stirrer. Then was rinsed 3 to 5 times with deionized water. Finally, we prepared different dilutions from the nanoparticles for cellular testing [@bib2].

2.2. Characterization of GO-PEI nanoparticles {#sec2.2}
---------------------------------------------

1.Size and zeta potential Tests (DLS)

To verify the accuracy of the PEI coating, we confirmed the positivity of the nanoparticle electrical charge by zeta potential ([Fig. 1](#fig1){ref-type="fig"}, left). It was also confirmed by the GO-PEI size test that nanoparticle size remains on a nanoparticle scale ([Fig. 1](#fig1){ref-type="fig"}, right).2.FTIR spectroscopy

The chemical characteristics of prepared GO-PEI and GO was confirmed by FT-IR spectroscopy ([Fig. 2](#fig2){ref-type="fig"}).

2.3. Gel retardation assay {#sec2.3}
--------------------------

Gel retardation assay or band shift assay is a common affinity electrophoresis technique used to study material--nucleic acid interactions. In this test if a protein or other material is capable of binding to a given nucleic acid, the band shift above. In our test siRNA/GOPEI interaction would cause siRNA BAND is not appear.

2.4. Cell culture and MTT cell viability assay {#sec2.4}
----------------------------------------------

The cell lines (HeLa and Nt2) were cultured in DMEM supplemented with 10% FBS in a humidified incubator with 5% CO2 at +37 °C. the cells were cultured first in a T25 flask and then seeded in a 96-well plate for MTT assay. The MTT method is briefly summarized as follows: In each well of the 96 well plate was seeded about 10,000 cells from the NT2 or HeLa cell line and placed in an incubator for 16 hours. Then we treated the cells of each well with GO-PEI and GO at a specific concentration (dilutions of 0, 0.1, 1, 10, 100 μg/ml respectively). Each dilution had three replications. After 24 hours, the medium cell are removed and the media containing MTT (dimethylthiazole-2 and 5-diphenyl tetrazolium bromide) is added to the cells and placed in the incubator for 2--4 hours in the dark. Then remove the MTT solution and add 100 μl DMSO to each well. To dissolve the Formazan crystals in DMSO, shaked the 96-well plat. The blank well was contained 100 μl DMSO. Absorption of samples at 580 nm is read by the ELISA reader. The test also repeated for 48 hours treatment. Also, with this way, the NT2 cells were treated with different concentrations of GO-PEI nanoparticles and PEI for 36 hours.
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